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Abstract 

We update our former analysis of the Nuclear Modification Factors (NMF) for different liadron species at 
RHIC and LHC This update is motivated by the new experimental data from STAR which presents differences 
with the preliminary data used to fix some of the parameters in our model. The main change is the use of 
f~i ■ AKK fragmentation functions for the hard part of the spectrum and minor adjustments of the coalescence (soft) 

contribution. We confirm that observation of the NMF for the /o meson can shed light on its quark composition. 

^ ' Keywords Heavy Ion Collisions 

r-| ; PACS 12.38.Mh 

In a recent paper [T] we have studied the Rcp and Raa nuclear modification factors for different hadron species 
at RHIC and LHC using the coalescence model developed in [2]. It turns out that these observables are very 
^ I sensitive to the number of constituent quarks of the hadron species they are calculated for. A striking evidence 
of this phenomenon is that the Rcp is remarkably different for protons and pions. and for A's and Kaons, being 
systematically higher for baryons. 

■ Some hadrons, especially the lightest scalar mesons, have controversial interpretations as for their quark struc- 
ture; see e.g. [3]. We believe that there are solid reasons to understand the observed sub-GeV scalar meson nonet 

■ as four-quark states [4]. The same structure may be shared by the first 0+ supcr-GcV multiplet. Because of the 
I affinity of /o to Kaons, the more conventional alternative for /g is /o = ss. 

■ The point made in [T] is that the Rcp and Raa observables could indeed be used to discriminate the nature of 
the /o(980) [ss meson or 4q state). /o(980) is a good candidate for such a study since it is one of the mesons that 
are observable in inclusive reactions at RHIC. 

The approach used to describe the production of hadrons at RHIC, in the intermediate momentum range 

■ 1.5 GeV< pt <4 GeV, is a combination of (i) a coalescence model for the soft part of the spectrum and (ii) 
fragmentation for the hard part. 

Parameters for the coalescence component and the inclusive jet cross sections arc fitted to the inclusive pro- 
duction of standard hadrons. pions, p+p, Kaons and As. Fragmentation functions are taken from deep inelastic 
processes, typically from Z decays at LEP where large statistics are available. 

While the coalescence picture of a multiquark /o is a straightforward extension of the model, the fragmentation 
of /o requires some additional hypothesis on the functional structure of the fragmentation functions. 
In [T] we used the fragmentation function set developed by [5] and the following model: 
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In this note, we update our former analysis to take into account the latest data on Raa for A's and S's [S]. 

The new data show qualitative change with respect to the preliminary ones [7] used in [T]. In particular, they 
show that the AKK fragmentation functions describe better the inclusive production of A-l-A, which is underesti- 
mated by the ones in [5]. 
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New Fragmentation Functions for /o and S. In the present analysis we have adopted the AKK fragmentation 
functions for A+A and changed the fragmentation model of a 4-quark meson, in order to keep the agreement with 
the LEP and NOMAD data on /o production. Our new parameterization is: 



(2) 



The new fragmentation function is reported in Fig. [U blue curve, against the LEP data (stars). The red curve 
shows zDq°^'^'^\z,Q'^) compared to NOMAD data (squares). 



OPALD«°(z) 




0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

p_ (GeV) 

Figure 1: Comparison with OPAL and NOMAD data on /o(980). Data from lOllTOl 

For the S + S, the new cross sections are reproduced by fragmentation functions with a suppression factor of 
0.5 with respect to A + A but no change in z — > 1 behavior: 
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Coalescence parameters. The new data require a tuning of the coalescence parameters, to fit the reference 
cross sections. Wc report in Table [T] below the old parameters, used in [1]. In our update we have adjusted the 
quark and antiquark fugacities in Au+Au at RHIC as follows: 



Au + Au @ RHIC 



7s = 0.9 

The comparison with the new cross sections is summarized in Fig. O 
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Figure 2: Left panel: Cross sections for production of A's in proton-proton collisions. Data from |12j . Right panel: Cross sections 
for central production of A's and H's in Au+Au collisions at y/s ]vjv = 200 GeV 1131 . 




Nuclear Modification Factors. In Fig. [3] we show the updated results for Raa for different hadron species. 
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In the last panel we present our new prediction for the /o[4(7] vs. /o[ss], compared to the theoretical curves for 
A + A and S + S of Fig. O 

The new fragmentation function set induces a small variation also in the calculation of Rcp with respect to 
the results shown in [l] . We summarize our results for Rc p of fo in Fig. [H 
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Figure 4: The R,cp with the new set of fragmentation functions. Data for A+A from 
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Table 1: Parameters of the hadron production model in Au+Au & RHIC, Pb+Pb @LHC and p+p, from Ref. [T]. Numbers in 
parentheses in the last column refer to peripheral collisions with b = 12 fm at RHIC and fe = 14 fm at LHC. 
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Au+Au QRHIC 


1 


0.9 


0.8 


0.7 


1.27-10^ 


0.55 


0.82 


1146 (26) 


Pb+Pb @LHC 


1 


1 


1 


0.7 


11.5-10^ 


0.68 


2.5 


3643(82) 


p+p @RHIC(LHC) 


0.4 


0.4 


0.12 (0.4) 




13.2 (119) 


0.55 (0.68) 
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